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sisted on by the Lord Rector will find place, can easily be 
found ; methods against which no objection can be urged, 
and from the application of which a tremendous increase 
in the rate of advancement of knowledge in this country 
may be anticipated. 


POST-TERTIARY GEOLOGY* 

The Great Ice-Age and its relation to the Antiquity of 
Man. By James Geikie. (W. Isbister and Co. 1874.) 
II. 

E must next turn to beds which furnish conclusive 
proof of a return of cold conditions, the well-known 
shell-bearing clays found here and there along the coast of 
Scotland. The fossils and the physical condition of these 
beds both concur in telling the same tale, that an Arctic 
climate again prevailed in Britain. These deposits are 
marine, and have not been met with at a greater height 
above the sea than 360 feet, and they were therefore 
formed towards the termination of the period during 
which the land was emerging from the sea. Evidence of 
a similar change of climate is, however, found in the in¬ 
terior of the country. In. the Highland glens and the 
high valleys of the Southern Uplands morainic deposits, 
distinguishable from those of the earlier ice period, are of 
common occurrence, sometimes scattered loosely over the 
mountain, slopes, sometimes arranged in ridges or lines of 
mounds across the valleys after the fashion of terminal 
moraines. The climate, therefore, must have become 
again severe enough to allow of the accumulation of ice ; 
but, since the second set of glaciers is shown by the 
moraines which they have left behind them to have been 
confined to the high ground, and each restricted to its 
own valley, the cold must have been far less intense than 
during the period of the first glaciation. 

The second period of cold, however, passed away, and 
the record of its gradual disappearance is written for us in 
this way. In many of the upland valleys concentric lines of 
mounds, each marking the terminal moraine of a glacier, 
are arranged one within the other, and as we ascend 
these piles are found to grow more and more puny, till 
they at last vanish altogether. From this we see, as 
clearly as if the operation had gone on before our eyes, 
how each glacier shrank back step by step into the heart 
of the mountain glens, and at last yielded to the gradual 
amelioration of the climate, and melted entirely away. 
Another train of reasoning leads us to the same conclu¬ 
sion. The rising of the land was not continuous, but 
broken every now and then by pauses, and during each 
of these the sea cut a notch or shelf in the rocks and oc¬ 
casionally spread out terraces of shingle and silt, forming 
what are known as Raised Beaches. These beaches 
occur at many different levels, from 1,500 feet down to a 
few yards above the mean-tide level. The higher of 
these beaches furnish evidence of somewhat Arctic con¬ 
ditions, but as we descend in the series these traces be¬ 
come less pronounced. 

We are now approaching the close of the glacial epoch, 
and the climate, though .still colder than now, was ap¬ 
proximating to what it is at present. 

The author goes on to show, from a consideration of 
submerged forests, how the elevation of the iand went on 
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till Britain was raised above its present level, and probably 
connected by a land surface with the mainland of Europe ; 
and points out how the continental climate thus produced 
will account for the dense forests which formerly clothed 
our island, while a return to insular conditions resulted 
in a decay of the woods and the growth of peat mosses. 

Lastly, our country became again dissevered from the 
continent, and the submergence which brought about this 
change went on till the land was sunk somewhat below its 
present level; while it rose into its present position, low 
level raised beaches were formed, among which the well- 
known 25-feet-beach is most conspicuous. 

Such then is the succession of physical changes which 
the Drift-deposits show has taken place in our island. 

The author has passed in review also the contempo¬ 
raneous formations of Scandinavia, Switzerland, and 
North America, and pointed out how the story they tell 
agrees in its main features with that deduced from our 
own glacial formations. 

Had he done no . more than' this he would have pro¬ 
duced a work of surpassing interest and value, but the 
concluding chapters of his book will perhaps attract more 
attention than any other part of it, for they deal with a 
question that comes in a measure personally home to us, 
the antiquity of man and the date of his first appearance 
in Britain. 

The oldest races of men of which traces have yet been 
discovered are known as the Stone-folk, because they 
fashioned their implements out of stone and seem to have 
been unacquainted with the use of metals. These Stone- 
folk are clearly distinguishable into two classes—the older, 
known as Palaeolithic, merely chipped stones into shape ; 
the. later, or Neolithic, had advanced a step farther, and 
constructed tools highly polished and otherwise more 
finished than those of their predecessors. We also find 
associated with the traces of Palaeolithic man a group ol 
mammals now wholly or locally extinct, while the 
mammals accompanying the remains of Neolithic man 
are many of them still indigenous to the country. In con¬ 
nection with this subject the author has brought promi¬ 
nently into notice a fact which had not received the atten¬ 
tion it deserves, that nowhere [have any signs been de¬ 
tected of gradual improvement on the part of Palaeolithic 
man, by which he may have passed from abject barbarism 
to the more advanced skill of his Neolithic successor, but 
that, on the contrary, the two races are everywhere sharply- 
marked off from one another. In the same way the 
accompanying groups of mammals are essentially distinct, 
and we nowhere find traces of the dying out of the one 
and the gradual coming in of the other. But one in¬ 
ference can be drawn from these facts : between the time 
when the Palaeolithic race inhabited Britain and the coming 
in of the Neolithic race a long interval must have elapsed, 
during which man was by some means or other driven 
out of the country, and went through elsewhere the long 
series of modifications by which he was himself advanced 
in civilisation, while at the same time the group of ani¬ 
mals associated with him became totally changed. Now 
we know of no physical change since the second glaciation 
of the country which could have been the cause of such a 
migration, for all the evidence both here and elsewhere 
tends to show, that whatever change of climate has oc¬ 
curred between that event and the present day has been 
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steadily in the same direction—that of improvement. 
But the great submergence, and severe period which fol¬ 
lowed it, would exactly bring about the required result, if 
it can be only shown that the age of Palaeolithic man 
preceded these occurrences. 

There is no antecedent improbability in such a suppo¬ 
sition ; the mild periods that recurred during the forma¬ 
tion of the Till may well have been warm enough to allow 
of northern mammals, and subsequently, as the climate 
improved, of Palaeolithic man and southern forms migrat¬ 
ing into our area, to be again driven out each time a re¬ 
turn of cold brought the ice-sheet down over the lowlands, 
and finally expelled, never again to return, by the great 
submergence. But more than this, our author has shown 
how anomalies, hitherto inexplicable, receive an easy 
solution on this hypothesis ; how, for instance, it accounts 
for the mingling of northern and southern forms of mam¬ 
mals in the paleolithic beds ; and how it gives a reason 
for the fact that palaeolithic river-gravels are confined to 
those parts of Britain which were not covered by the ice- 
sheet, while the palaeolithic deposits found in caves are 
not so restricted. 

The hypothesis therefore stands on a firm basis, and 
the conclusion is irresistible that Palaeolithic man was of 
interglacial—may be of preglacial—date. Thus much had 
been dimly felt rather than demonstrated by previous 
thinkers ; but Mr. j. Geikie lias shed a flood of light on 
the subject by pointing out that man was driven out of 
our country by the great submergence ; that Britain was 
not again peopled till the elevation that followed con¬ 
nected it with the continent; and that the colonists 
belonged to the Neolithic race. In this way he has 
satisfactorily accounted for the great gap that exists be¬ 
tween the two divisions of the Stone-folk. 

The reasonable limits of an article are well-nigh 
reached, but we have by no means exhausted the con¬ 
tents of this comprehensive volume. The chapter on 
lakes must not be passed by altogether, for besides being 
a lucid exposition of Prof. Ramsay’s theory of the forma¬ 
tion of rock-basins, it is illustrated by an admirable map 
and section of Loch Lomond, and by a beautiful chart of 
part of the western coast of Scotland, which shows that 
these hollows are not confined to the land, but are also 
dotted over the shallow bed of the adjoining sea in ex¬ 
actly the places where a glacialist would expect to find 
them. The chapter on the English Drift would itself fur¬ 
nish materials for a review, as would also the note dis¬ 
tinguishing the formations which are considered to have 
yielded traces of ice action. On the latter head we may 
point out that the presence of glaciers or icebergs is not 
m itself proof of a glacial epoch. Where we find, as in 
the Permian beds, evidence of the presence of ice at 
localities so far apart as Ireland, the west of England, 
and the centre of Germany, it looks like an indication of 
wide-spread severity of climate; but such a case as the 
Brecciated Beds of the Ord is better explained by a local 
development of glaciers, specially as the fauna of the 
associated strata forbids the existence of a fgeneral low 
temperature. It is worthy of note that these periods, 
which give the most satisfactory indications of glacial 
conditions, come close upon others, when a genial climate 
prevailed far up into northern latitudes ; the Permian, 
for instance, followed hard upon the Carboniferous, and 


the Miocene epoch, if the glacial character of portions of 
it be fairly established, would yield a still more striking 
instance. But these juxtapositions of strongly-contrasted 
phases of climate, so far from being matter for surprise, 
are a necessary result of Mr. Croll’s theory, according to 
which each hemisphere would, during a period of high 
eccentricity, experience alternately the severity of a glacial 
epoch and eras of almost perpetual spring. 

Space will allow us to point out one only of the nume¬ 
rous results which will probably follow from the conclu¬ 
sions of this work. They must lead to a revision of our 
nomenclature of the Tertiary strata. The conditions of 
the Pliocene epoch were merely the commencement of a 
series of changes which received their full development 
during the Glacial era ; and the latter is linked on by an 
equally unbroken succession of events rvith modern days. 
If therefore we are to have a Post-tertiary, Quaternary, 
or Recent Period, it should on physical grounds include 
Pliocene times; while the continental character of the 
Miocene epoch in Europe, and the important events that 
brought it to an end, mark it out as the natural termina¬ 
tion of the Tertiary era. 

In conclusion we have only to express a hope that the 
imperfect sketch we have given of the Great Ice Age may 
lead many readers to arrive at a fuller appreciation of its 
merits by turning to the work itself. 

A. H. Green 


SCHWEINFURTH’S “HEART OF AFRICA » 
The Heart of Africa; or, Three Years 5 Travels and 
Adventures in the Unexplored Regions of the Centre of 
Africa. By Dr. Georg Schweinfurth. Translated by 
Ellen E, Frewer. 2 vols. (London : Sampson Low 
and Co., 1874.) 

'"'jpHE “ Heart of Africa” is a valuable contribution to 
African literature, and we lay down the last volume 
with regret. This regret is enhanced by the grievous 
disappointment all geographers must fee 1 that a man so 
capable and so reliable as Dr. Schweinfurth should have 
limited his scientific acquirements to botany and natural 
history without having qualified himself as a traveller by 
the use of astronomical instruments. 

When we first glance at the elaborate map of the author’s 
travels, embracing an extraordinary series of curves, zig¬ 
zags, and the like, until we reach his most southern 
limit, we are delighted with this apparently valuable addi¬ 
tion to geography, and we feel a first impulse to congra¬ 
tulate Germany as an ally in Central African Explora¬ 
tion, but to our complete dismay after these ardent expecta¬ 
tions we find ourselves actually without one astronomical 
observation. 

As geographers, we really have a right to complain. 
If Dr. Schweinfurth had been an uneducated adventurer, 
or even a mere sportsman attracted to wild countries by 
a love of wandering, we should have regretted a barren 
geographical result after an arduous journey of three 
years. Dr. Schweinfurth is, on the contrary, a man of 
scientific education and a botanist—in addition to being 
an accomplished draughtsman. He is a man of culti¬ 
vated tastes, and he evidently combines the qualities re¬ 
quisite for a traveller in wild countries. Why should he 
not have fitted himself prior to his voyage by a few 
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